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(54) METHOD FOR DECREASING FLUID RESISTANCE 

(57)Abstract: 

PURPOSE: To provide a method for decreasing fluid resistance, 
having the high effect for decreasing frictional resistance, economic, 
and having no possibility of pollution by erectly providing 
innumerable microfibers on a contact surface to be brought in 
contact with fluid. 

CONSTITUTION: A FRP pipe 70 is formed by bonding a knit fabric 
60 on which microfibers 61 for constituting the knit fabric front 
surface are erected on the inner wall surface 71 by adhesives 80. As 
a method for erectly providing the microfibers on the contact surface 
with fluid, a method for bonding a fiber erected cloth such as a fiber 
erected knit fabric, a fiber erected woven fabric, a fiber erected 
nonwoven fabric whose fiber erected parts are formed of the 
microfibers 61 , or a method for planting the microfibers 61 cut into 
the specified length by making use of static electricity on the surface 

to which adhesives are applied can be given. The microfibers having the thickness of 10pm or less are 
preferred. Moreover, the microfibers having the actual height of about 0.5mm is preferred. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the 
approach of reducing the fluid resistance of the contact 
surface in contact with fluids, such as piping, a ship's 
— > bottom , or a swimming suit. 
[0002] 

Pescription of the Prior Art] By changing the structure 
near [ inside the turbulent sublayer of a fluid ] the viscous 
sub-layer, it is known for many years that the turbulent 
flow frictional resistance of a fluid will decrease. 
[0003] And as an approach of reducing turbulent flow 
frictional resistance, the method of processing a wall 
surface so that it may be represented by the approach of 
adding a straight chain-like giant molecule, a micro fiber, 
asbestos, etc. in a fluid or RIBLET, and L.E.B.U (Large 
Edged Break-Up device) is learned so that it may be 
represented by the Toms effect. 
[0004] 

[Problem(s) to be Solved by the Invention] However, 
since a micro fiber, asbestos, etc. which were added are 
discharged when the frictional resistance reduction 
effectiveness is the approach of the high former, a 
problem is in economical efficiency or stain resistance, 
and it is used when emergency etc. is special. 
[0005] On the other hand, since the frictional resistance 
reduction effectiveness itself is small in the case of the 
latter approach, it has not resulted in utilization. 
[0006] while this invention is made in order to solve the 
starting conventional problem, and the purpose is what 
has the high frictional resistance reduction effectiveness - 
- economical - in addition - and it is in offering the fluid 
resistance reduction approach without worries about 
contamination. 
[0007] 

[Means for Solving the Problem] This invention is the 
fluid resistance reduction approach characterized by 
setting up a countless micro fiber to the contact surface in 
contact with a fluid. 
[0008] 

[Function] Thus, if a countless micro fiber is set up to the 
contact surface in contact with a fluid, the structure of the 
flow of a viscous sub-layer will change, large-scale eddy 
structure will be controlled, and turbulent flow frictional 
resistance will decrease. 
[0009] 

[Example] Hereafter, this invention is concretely 
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explained, while a drawing and the example of an 
experiment are shown. 

** An experimental device and the experiment approach 
[0010] Like drawing 3 , with this experimental device, 
sample water W is recovered by the downstream tank 30 
through a test section 20, and it circulates through it to 
the upstream tank 10 using a pump 40 further from the 
upstream tank 10 made to overflow so that it may 
become fixed by about 3m of water heads. 
[001 1] The loss pressure survey section 20 consists of the 
smooth aluminium pipe (bore of 25mm) 50 of an inside, 
and the FRP tubing 70 which stuck on the internal 
surface 71 the knitting (textile) 60 to which the 
piloerection (piloerection) of the micro fiber 61 which 
constitutes a knitting front face was carried out with 
adhesives 80 (refer to drawing 3 and drawing 4 ). 
[0012] And the frictional resistance reduction 
effectiveness was measured by measuring both loss 
pressure. The micro fiber used in this experiment set the 
height of 4j micrometers and the piloerection to 0.22mm 
for the diameter. Moreover, the direction of the 
piloerection was not regulated (the random direction). 
[001 3] Moreover, it experimented by adding smooth FRP 
tubing of an inside for the comparison. 
** An experimental result and consideration 
[00 14] As a result of investigating the property of this 
experimental device using smooth FRP tubing of an 
inside, both an aluminum tube part and the smooth FRP 
tube part of an inside are the Reynolds number (Reynolds 
number) 1.0x104. It has checked above from the friction 
factor of pipe that it is in an almost regular turbulent flow 
condition. 

[0015] Next, the result of the FRP tubing 70 which gave 
the piloerection (hair transplantation) to the inside is 
shown in drawing 1 . It has checked that the turbulent 
flow frictional resistance of the FRP tubing 70 which 
transplanted hair inside from this drawing 1 was falling 
sharply. 

[0016] About the FRP tubing 70 which gave the 
piloerection to this inside, the relation between turbulent 
flow frictional resistance percentage reduction (DR) and 
non-dimension fiber height (h+) is shown in drawing 2 . 
[0017] It corrects. DR(%) =(lambdablasius-lambdaFRP) 
x 1 00-/lambdablasius ... (1) 
lambdablasius : Blasius Friction-factor-of-pipe 
lambdaFRP in an experiment formula : Friction factor of 
pipe of FRP tubing [0018] 
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h+=uA xh/v ... (2) 

uA : friction- velocity [=(tauO / rho) 1/2, tau 0 : Wall- 
surface shearing stress, rho: Consistency] 
h : actual height v of a micro fiber : It is considering as 
kinematic viscosity. 

[0019] The maximum turbulent flow frictional resistance 
percentage reduction obtained in this experiment was 
about 50% (Reynolds number = about 2.3x104). h+ at 
this time It is 6-8 and this is a larger value a little than the 
viscous sub-layer inside a turbulent flow boundary (h+=- 
5). 

[0020] An example (0169 M J.Walsh, Turbulent 
boundary layer drag reduction using RIBLETS, AIAA 
Paper 82- 1982) of the experimental result of RIBLET by 
Walsh is also collectively shown in drawing 2 . h+ of 
RIBLET in which resistance reduction appears as shown 
in drawing 2 The resistance reduction also with the big 
case of a micro fiber pipe has appeared in the same range. 
Moreover, even if it carried out long duration operation 
of the effective micro fiber pipe, turbulent flow frictional 
resistance percentage reduction was almost fixed. 
[002 1 ] The following things can be considered about the 
reason to which turbulent flow frictional resistance 
decreased. That is, it is thought that the large-scale eddy 
structure of turbulent flows, such as ejection, is caused by 
the banded structure (streak structure) with the speed 
difference looked at by the viscous sub-layer. 
[0022] When a micro fiber exists in a viscous sub-layer, 
the structure of the flow of a viscous sub-layer changes, 
and such large-scale eddy structures are controlled, 
consequently it is thought that turbulent flow frictional 
resistance decreased. 

[0023] Moreover, although the very high turbulent flow 
frictional resistance reduction effectiveness was acquired 
as a micro fiber simple substance in this experiment, this 
plays a RIBLET- [ the structure of the whole cloth not 
only including the Toms-effect-effectiveness by the 
micro fiber itself but a micro fiber ] role, and is 
considered that these became the synergistic effect and it 
worked. 

[0024] Here, the method of sticking on the contact 
surface with a liquid piloerection textiles, such as 
piloerection knitting and piloerection textiles with which 



a pilomotor area consists of a micro fiber, and a 
piloerection nonwoven fabric, as an approach of setting 
up a micro fiber, or the approach of transplanting hair in 
the micro fiber cut into redetermined die length in the 
field which applied adhesives using static electricity can 
be mentioned 

[0025] Furthermore, as a piloerection textile which a 
pilomotor area becomes from a micro fiber, cut pile 
fabrics, such as what the front face of textiles, such as the 
textiles and knitting which consist of micro fibers, and a 
nonwoven fabric, was scratched [ what ], and fluffed it 
with card clothing etc., a thing which made the micro 
fiber cut into predetermined die length on the base fabric 
which applied adhesives using static electricity transplant 
hair, or velvet, can be mentioned. 
[0026] Furthermore, thermoplastic synthetic fibers of a 
micro fiber and its base fabric, such as nylon and 
polyester, are desirable. 

[0027] Furthermore, the size of a micro fiber has 
desirable 10 micrometers or less. Moreover, the actual 4. 
height of a micro fiber has a maximum of about 0.5 
desirablemm. 

[0028] In addition, although tap water was used as a 
fluid, unlike a Toms effect, effectiveness is expectable in 
this example of an experiment, also to a gas. 
[0029] 

[Effect of the Invention] As mentioned above, since this 
invention set up the countless micro fiber to the contact 
surface in contact with a fluid, it is very economical like [ 
when the high frictional resistance reduction 
effectiveness is not only acquiring, but adding a straight 
chain-like giant molecule, a micro fiber, asbestos, etc. in 
a fluid ], without discharging a micro fiber. Moreover, 
since there are also no worries about contamination, it is 
useful on industry. Since this invention has such an 
advantage, it is applied to piping, a ship's bot tom, a t 
swimming suit, etc., and it becomes possible to reduce 
fluid resistance of it 
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